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1. m 27 Sevnt 1967 the contractor was v:iT.ma_tn_mad.m_ﬂm_zm.u_m_m_gl
nroject, The attendees st this meetine wore: | i
X1 ] | has piven first priority to the two-barvel optieal systom s

outlined In the last inspection yeport., The 3X to 30X zcop range nealds_mg_m.Lf.m
provemont and the design of the 25X to 70X barrel is zlmost complete, 25
estinsres that the probability of success of this design is the highest of all the
designs initiated. Schematically, the Low-pover system consists of the following:

i DRI
H (Y

i i
& 3

P e i B

The high power range is siailer with u positive muxiliary added hetween the film
plane and the first zoom element. .

3. The design of the two-barrel system with magnification ranges from 3X to
15X and 15X to 70X has been discontinued, It was detersined that the design did not
offer a high probability of success and would ereate more operational difficulties
than the flyst wmentioned system.

4. The single baryel zoom system design has beem piven sacond nrierity. This
systes: nas comrlicsted by its wide angular fisld of view and itz zoom system require
wents of €/3: hovever, attempts wlll be made to reduce the power of the first aux-
illary lens and add three moye surfaces to the last negative auxiliswyy, therehy at-
temsting to correct tho aberrations encowmtered. This approseh utilizes a 48 sur-
face optical design program with 6 of these slements within the negative auxiliary.

5. The single zoom system design with switching negative suxiliaries has been
terninated. ot only did the design wveaquive switching the negstive suxiliary, but
it necessitates moving the zoom modual itself aleny its optical axiz. The me.hanicn?
comlexity (indexing) sppesved too great and the single soum deslen limits the opti-|
aixation parameters sveilable for alervation correction.

é. The two-bLarrel in tandem systom has slso been eliminatod, This system
vould requive an approximate four foot iucrease in viewer length. This systew ecoul
not he folded and the scresn Lrightness paremeters could not be wmet,

7. The performance of the system outlined in #2 is indicated in Attachment #1.
The contractor is forming thelr spet diagrams by tracing rays fiom the scrsen to thel
object plane and they claim that this nethod is valid as long as the Haleigh Limit
of the spot disgram is proporty chosen, This 1imit has been set at 4/f/meo. in u,
X1 'I;I is trating: on axis rays through four points and off axis rays through
nine points.

8, Attachment #2 is a iluman Fsctors Study of the | |¥iewer performed D5
X1 The items lined in the study were distussed with from an pj5
X1 academic viewpoint and 2s plainly and ewphaticslly instructed not te

internret the discussion s contractual direction and that SPIC would not entertain
a chanpge-in-score as a result of the discussion. The discussion was mevely for the
vurpose of wore thoroughly sequainting[  |with the operstion at ¥PIC on an D5
unclassified hasis. This discussion will also serve as s guide whare two ultemat!
methods would solve s problem (st approximately the same cost): one of which would

¥

more nearlv satisfy Y¥PIC's reguiremsnts, T
X1 9. confirmed 2 previous verbal agreemont that the completed optical
deslgn would Le submitted by HPIC to our optical consultant,| F25
bX1 ° L| for evaluation, This verbel agyee-

| #ent should te conflrmed In writing Ly the contrscting officer.

v [J UNCLASSIFIED [J SECRET
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Approvevr Release 2005/05/02 : CIA-RDP78B‘70A001900010027-3 ATTACHMENT 2

HUMAN FACTORS STUDY k
ADVANCED REAR PROJECTION VIEWER

OBJECTIVE

The objective of this report is to present the results of a study
conducted to produce a configuration, based solely on human factors
considerations{ for the advanced, rear projection viewer.
METHOD
The study consisted of three major phdsés:
1. Preparation of a description of the interpretier’'s functions *

and tasks when using the advanced rear-projection viewer. {
2,  Establishment of a set of human factors design goals aimed at X
providing optimum man/machine interfaces for the periformance

of the identified functions &... tasks.

Tonls.

-
<

3. Development of a configur:=Zion ~ascd on the desizn

RESULTS

Description of Interpreter Tasks ana functions

it is important to note that with -.uspcet to the viewing equinment, the
term "scan” means a specific, formslize: occration. The rez.l:. of this
operation are principally to catalogue oo ¢uality of coverage .- known
targets located on the film and gocincl’, o report new targets. The
cataloguing (which is called "ind. .ng''. =z by far the mocs . tine consuming
of the two activities even though .ae fianaing of the new teri... -5

probably the most important. it is not unusual for a given mi.._.dL <O have

the new targets number only a fraction of oae percent of the olLi ..rgets.

From the standpoint of the viewing equipment's acceptability Ly ...
operational personnel, the equipmeat must facilitate the 'index:

portion of the "scan." It should :: n-ued that the 'indexing' .. ¢ is
almost universally disliked and iz opcrational personnel will pe very
sensitive to any equipment feature which makes the task more difficulizs;
however, they will be equally sensitive and appreciative of any cquiprent
which takes the drudgery from the task. Further, decreasisy tac ..fort
required for indexing increases the time permitted for loc..” .. v

targets.

Approved For Release 2005/05/02 : CIA-RDP78B04770A001900010027-3
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HUMAN FACTORS STUDY
ADVANCED REAR PROJECTION VIEWER

OBJECTIVE

The objective of this report is to present the results of a study
conducted to produce a configuration, based solely on human factors

considerations{ for the advanced, rear projection viewer.

METHOD
The study consisted of throe majcr pnascs!

1. Preparation of a descrindt: 2 =he interpreter's functions
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and tasks when using the zdvancs. rear-pdrojection viewer,

2, Tstaollshmenu of a set of human factors design zoals aimed at
providing optimum man/machine _nLerf ces for the performance

of the identified functiong and Tasks.

3. Development of a configuratiocn vased on the design goals.

RESULTS

Description of Interpreter Tasks and Functions

It is important to note that with respecst to the viewing equipment, the

" 2] . . . P - s - - .
term scan mneans a gpecific, Formalize . ©Rcration. The results of thi

S

operation are principally to cata ogue tTne quality of coverage for known

targets located on the film 2ad secondly, <O report new targets. The

cataloguing (which is called "inden.ng' 'y is by far the nost time consuming

of the two activities cven though ~-e irnding of the ncs targezs Is
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probably the most important. It : not unusual for a given missich to have

o -

the new targets number only a fraction o cn¢ percent ¢ the old target

From the standpoint ¢ tae vicwing equinnent’z acceptabiliity by inz

it

operational personnel, tue equipment mus: Izcilitate the "indexing
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portion of the 'scan. It should be ncted that the "indexing' task is
almost universally disliked and the operational personnel will be very
sensitive to any equipment feature which mokes the task more dilficult;

however, they will be equally senszitive and appreciative of any ccuipme

which takes the cérudgery from the Task. Hurther, decreasing the c¢Zforz

required for indexing increases ths time permitted for locating ncw
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In the Design Goals Section and the Flow Chart which follow, the term

"ecollateral material' has been usced to cover material used for indexing
as well as for finding new Targets.
Figure 1 is a gencralizea functicaal viow diagram of the scan function

performed on the advanced resr posject.cn viewer. The purpose of the

flow is to identify, in & ~.y, thosc¢ functions which have

particular significance for design of the interpreter/machine interface.

Design Goals

The design goals presented below are —centified with the function from
the flow chart which generated them. Oaly those zoalis peculiar to the
advanced rear projection viewer have been considerea. Items having to do
with normally sound human engineering practice, suci «s tae layout of
controls and displays anc tae wrounding of corners to prevent injury to

the operator, have not been detailed in this report.

FUNCTION 1.5—Place image in deszired position ¢n screen

1. Masking should te. provided along edges of film %o precvent
excessive illuminatvion on portions of the screen when areas
near the edges are positioned in the center of the screen

for viewing.

FUNCTION 1.6—8can full screen

=

1. Viewing angles obtainable fox entire screen should be as

near normal to fhe.écfeég as pocssible to reduce brighfness
loss to a minimum.

2. Viewing distances for the entire screen should be as near
14 inches minimum as possible for comfortable viewing.

3. Viewing angle for any.nortion of the screen should not

impose awkward or uncoafortiatle postures or heod positions.

-
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FUNCTION 1.9—Refer to collateral material

1. Reference to collateral material should not require mdjor shift
of position.

2. Area provided for collateral material should be large cnough
to allow systematic viewing of material.

3. Area provided for collateral material should allow for con-

venient viewing of maps without restriction on map orientation.

4. Area provide for collateral material should allow for conven-
ient, organized storage of material not in immediate use.

S. .Viewing screen material and orientation should allow placement

‘iof collateral material on the screen for side-by-side compari-

son with projected image.

FUNCTION 1.11—Locate area of potentizal interest

and 1.22—Extract informacion

1. Viewing arrangement should allow interpreter to make use of
all information on the imagery without placing film in a dif-

ferent piece of equipment.

FUNCTION 1.l16—Request consultaticn

1. Work station design shquld allcw convenient viewing of screen
by at least two people simulﬁanegusly.

2. Collateral material area should cl.cw convenient selection of
material for viewing by any one of three people.

"8. Work station design should not require major displacemcnt

of operator when consultant is present.

FUNCTION 1.23—Frepare information for report
~—

1. Area provided for report rreparation should be large enough to
allow systematic arrangement of report materials.

2. Area provided for report preparation should be large enough
to permit writing material to ve oriented in a norxrmal, com-

fortable manner.

Approved For Release 2005/05/02 : CIA-RDP78B04770A001900010027:38¢ four




GENERAL -

_reparavion should be located so

Arca Proviiod LLIr IToSOoru
that ne —c or shise o7 boay posiiion Irom viewing posture is
'roquircd.

Lrea provided for report preparition snould nave convenient
storage for report preparation naterials such &5 pencils,

paper clips, staplers, eic whern they are not in use.

Viewing screen shoulid nov be lmnaged or broken by incaverient

bumping with operator's aands, elbows or with collateral

material.

Work station should provide convenient place for ash trays,
coffee cups, and operator's pcfsonal equipment such as scales,
loupes, and glasses.

Work station should be designed to prevent damage to equip-
ment or materials and spilling’of ash trays, coffee and

soft drinks.

Ease of film loading and unloading is critical. While provisions

for long rolls of film must be made, 1t is normal in tiae scanning

operation to have rolls wanlich are quite short (as few as

frames in a roll), For this recoson, frequent handling of rolls

our .

+h

"is required.

Provision for handling egmall film chips encascd in plastic

sleeves would greatly increase the flexibility of the viewer.

Pogow Zive
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Configurat
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The configuration whiclh most nearly satisfies the design goals is one :

which will

at o drafiing tabLe. A skevenr of the suggesticd configuration is shown

in Iigure

office seating for scveral reusovas. -7

1.

likely to produce fatigue anda cccompanying discomfort symptoms

¢, screen oricentations: (1) face of <he screen tilted down 15°

allow o sit~secand tyde ¢f opceration such as that performed

2. This coafiguration was chosca over one using standard

In order O DPTCVINT AWIWLIC and. 1neoiliorianl.e viowing positions 4

.
- Ny L. TN o N o iy ma e . I ~ e Ya T D -~ a7
For a S0 z U LACa VLSWLILD SCLCCh;, LT LS Nilessary To nave uae

Y

top sloping away from the interpreter (face of the screen

tilted up). Figure 3 illustrates the angles of gaze for (arce

{top sloping toward the operator’; (2) vertical; and (3) face

o2 the screer tilted up 18°, For cxample if the operintor can

be positionec at a viewing distance of 14 inches so that nis
line of gaze is normal to the screen at the midpoint of the
screen height, to see the topr one third of the écreen when Lt

is tilted face downward 15°, ac will have to direct his gaze
upward between 50 degrees and €C degrees. In the same situation,
if the screen is tiltsd Face upward 13°, his gaze will only be
between 20 to 30 degrees upward, Since working for even short

periods of time with the head tilted backwards is extremcly

in the back of the neck, the rzlzciion obtainable by orienting

the screen 15° face-up i3 very desirable,

In the 15° face-up configurat.zi, if the height of thc center

of the screen is set for a nornal viewing condition ior'a

50 percentile operatof (line ¢ zaze normal to the scrcen, view-
ing distance 14 inches) the Lotvtitom of the control panel, or
writing surface will interferc with the thighs of the 95 per-
centile operator (assuming a &-inch high control panel). If

N

the screen is raised to zccommodate the large man's thigh

clecarance, the viewing angles are significantly inercascd for

the 5 percentile man. This has fhe undesirable effcct of

Poze six

Approved For Release 2005/05/02 : CIA-RDP78B04770A001900010027-3




BO4¥76A061900010027-3




= Pamnie S PO et S
e e el AR M e a8 AN s s e 8 b o v < ot = T Nt

RIS IR |
! (I
R vl S
! . ISR RN
. RIS b _.:_

: /“ AR ' &, i il
Y I I
; vl D : : L
AN 2.5 §
.“ //M ri1 U
s I
| S .o
«? { =
! C
‘0w ““N
i o
[ [a
! frs

13°
a
/
e
/

O
PV

3.

B

GUR.

-
1
Ao

ANGLE OF GAZ
SCREEN ON LINE NOR:AL

™
)

T oK
P A

ILTED ZOWN

-RDP78‘70A001 900010027

1~
£ 4
1
. i
m A~

or Release 2005/05/02 : CIA

I
t
1
L}
! : !
m | :
| | :
; l
. ¢ ‘~ ) |
[ ; A '
i
i - _—
P |
O . i i ‘u m
3 @ _ N B
S : N )
Q. i B | 3
o i i f B
: i !
< : _A L
. : . : : 1
i oy N N
i
! vl i
_ : o
. A
: - 1
. | o
l_ P - - ———————— | 3
« [} Q I
D 9N
| ST NI dZvD J0 AIDNY - coo waas 1 7 11 10aN RN -
b « : TR N YT TIIN SHDHI Ol X £ H\..“f“ . A )
"l - A0 SP HOMIIHL OLOL X 0F (Y ’

L TO

RMAL

NO

POINT

FROM

D
P

T OF GAZ.

A

o
EN

S TO PO

NCHE

-
EN




Approvei)r Release 2005/05/02 : CIA-RDP78B‘70A001900010027-3

I3

increasing the angle of gaze above horizontal,'which is itsclf,
undesirable, and which has the additional drawback of reducing
the brightness of the image reaching the interprecter's eye
Figure 4 .illustrates the gain for Pélacoat 15-60C at various
viewing angles. These gains were converted 1into percentages,
which are shown in Figurc 5. Figure & shows this data plotted
as a function of the location of the screen's surfacé with re-
spect to the eye's posiiion. Inlormation is shown for tvwo
conditions; first, when the e¢ye is fixed at a point 14 inches

from the screen measurced on a line normal to the screen, and

second, when the eye moves at a constant height and maintains
a viewing distance of 14 inches to the point To de observed on

the screcen. As can be scea from the curve

3]

w

, wiacoment oX the
operator 4 inches below nis opiimum height (l.ac¢ ol sight nor-
‘mal to the screen, passing through the midpoint oi the screen)
réduces the brightness at the zenter of the scrcea by 20 to
35 percent and for the top third of the screen by morc than

50 percent.

3. The height for a sii-stand coaliguration with o scrcen in the
15° face-up configuraticn car e such that pcople standing and
consulting with the interpretzs can have a good v.ew of the
screen. Figure 7 shcwe a sice view sketceh of the viewer. The

.4 inches is based on & consider-

w

screen centerline neight of &

ation of the following dimensioas:

L3

Seat height o 27 inchcs
Thigh cieé%énce 7 inches
Shelf thickness L inch
Control panel 4 inchés
Height to screen

Center 14.4 inches
TOTAL ” 53.4 inchos

To arrive at the ideal operator's eye height from the 33.4

inches at the center of the screen, 3.6 inches must be uvdded.

This is the height above a point on the screen at wnich The oye

must be in oxrder to have a line oif sight normal to the screcen

Approved For Release 2005/05/02 : CIA-RDP78B04770A001900010027-3
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at a 14 inch viewing distance, The ideal eye height for the

50 percentile operator should therefore be 57 inches. The
actual eye height for a 30 pgrcentile man scated on a 27-inch
stool will be 56.5 inches, allowing for a normal 2 inch siump
in sitting height. Figure 8 give the anthropometric data uscd

in this study.

With a seat height of 27 inches, a foot rest must be provided
which is adjustable through a range of 6 to 12 inches above the ~

floor.

.

15 degrec face-up conliguration of the screen will allow

ct

The
he interpreter to place collateral naterisl on the viewing

#ith the infoxrma-

,;
3]
o
33

w

surface to provide side~py-side compar:

tion on the screen.

As shown in Figure 2, a large arex is provided to the left of
the operator for placement of collatcral material at the samce
height and angle of the screen. This material will also be
readily available to other interpreters during the consultation

process.
A desk area is provided to the right of the screen (Figure 2)
to provide a suitable writing surface and to allow viewing

of collateral material that is not suited for the siozing

.board to the left of the screen. Desk-type storage space is

provided on both extensions.

Consideration should be 7iven vo providing for direct viewing
of the film through the optical system. An auxiliary icns
system which could be mounted over a clear arca O tac screen
would be the ideai way to provide for this from a human factors

standpoint.

Such a provision should greatly increase the flexibilivy ol the
viewer, allowing film vicwing without the contrast or reso.ution
1oss of the screen. It should also significantly improve the
interpreter's acceptance by providing him with nothing but

"clear glass' between himselZ and the film.
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